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Thus, the aim of our study is to examine the impact of long work hours on health among Chinese employees aged 18-65. Using longitudinal data from the China Health and Nutrition survey (CHNS), this study is the most comprehensive analysis for China, where possible adverse health effects of overwork become an important health issue. We analyze a broad array of health measures, including not only measures of subjective health but also several measures of objective health (e.g., high blood pressure and obesity), and additionally explore several possible pathways through which long work hours could affect health. In particular, we assess the relation between long work hours and specific lifestyles, such as time spent sleeping, preparing meals, and engaging in physical activities.
Our results indicate that working long (50+) hours per week has a small negative effect on self-reported health and slightly increases the probability of high blood pressure. Long work hours have diverse impacts on different aspects of individual lifestyles, yet magnitudes are small, and we find no significant relationship between long work hours and obesity. Overall, our results provide limited evidence that long work hours in China are seriously affecting health or lifestyles. The general conclusion of our analysis is that long work hours do not seem to have any strong effects on several commonly used subjective or objective measures of health. Nor do our results provide any evidence that long work hours significantly influence diets, physical activity, or sleep time. This contrasts strongly with existing evidence in western countries; and indicates that the "long work hours culture" in China may mitigate adverse health effects of long hours.
Introduction
China's long weekly work hours, among the longest in the world, have given rise to substantial concerns about the negative effects such a work week may have on workers' health (Mishra & Smyth, 2013) . In a recent survey of Chinese workers, for example, respondents pointed to long work hours as one of three major reasons for health problems (Tang, 2013) . Some therefore argue that the unprecedented economic growth in China may have taken place on the back of employees working long hours (Smyth, Qian, Nielsen, & Kaempfer, 2013) . As stated by Kingston (cited in Oster, 2014) , due to the Confucian belief in total dedication, Chinese employers are prone to overburden their employees. At the same time, the Chinese phenomenon of "Guolaosi" (death by overwork) has received widespread attention in the Chinese media. For instance, a report in the prominent nationwide China Youth Daily claims that approximately 600,000 Chinese people die annually from working too hard (Monet, 2014) .
There is in fact solid evidence that long work hours can be detrimental to health. For instance, according to Bannai and Tamakoshi (2014) , although those who work long hours need more time to recover, a long work week restricts the amount of private time available for recovery, which can lead to exhaustion. Less private time may also give rise to irregular lifestyles and unhealthy behaviors, including lack of sleep, unhealthy diets, smoking, and alcohol consumption. Nevertheless, despite a large body of literature in several academic disciplines on the effects of long work hours on health outcomes, it remains difficult to draw clear conclusions. As several reviewers emphasize (Bannai & Tamakoshi, 2014) , results are mixed and evidence on the impact of long work hours on health remains inconclusive, not only because both "long work hours" and health outcomes are variously defined but because of the heterogeneity of individual characteristics and different uses of covariates. For China especially, the empirical evidence is extremely limited: the only three studies we are aware of (Frijters, 1 In Japan, this phenomenon is known as "Karoshi". Johnston, & Meng, 2009; Verité, 2004; Zhao, 2008) all use cross-sectional data and analyze only subjective (self-reported) health measures.
The purpose of this study, therefore, is to examine the impact of long work hours on health among Chinese adults aged 18-65 using data from the China Health and Nutrition Survey (CHNS) from 1991 to 2009. Our work thus makes several contributions to the literature: First, it is the most comprehensive analysis for China, where, as mentioned above, the possible negative effect of overwork is an important public health issue. Second, it fills an important research void on a research topic studied predominantly in the West, thereby providing a valuable tool for international comparison. Third, it uses a broad array of health measures, including not only measures of subjective health but also several measures of objective health (e.g., high blood pressure and obesity). Fourth, it explores several possible pathways through which long work hours could affect health. In particular, it assesses the relation between long work hours and specific lifestyles, such as time spent sleeping, preparing meals, and engaging in physical activities. Finally, and contrary to the majority of studies on this topic, it also includes a panel analysis, which allows to control for unobservable individual heterogeneity.
The general conclusion of our analysis is that long work hours do not seem to have any strong effects on several commonly used subjective or objective measures of health.
Nor do our results provide any evidence that long work hours significantly influence diets, physical activity, or sleep time.
The remainder of the paper is structured as follows: Section 2 reviews the related literature. Section 3 describes our data and methodologies. Section 4 reports the results, and Section 5 concludes the paper.
Prior Literature

Long work hours and subjective health
One early meta-analysis (Sparks, Cooper, Fried, & Shirom, 1997) of 19 studies on work hours and health provides seemingly clear evidence that long work hours have an adverse effect on self-reported health. Nevertheless, the mean correlation between overall health (including physiological and psychological health) and work hours is only 0.130 for physiological health 0.064 and 0.147 for psychological health, suggesting that the association between work hours and self-reported health is far from strong. Another systematic review based on 27 selected psychological and medical studies (van der Hulst, 2003) points out that 13 of these studies on the relation between long (40+ weekly) work hours and health use only subjective health measures, including general health, psychological health, physical health, and fatigue. This review finds a strong positive association between long work hours and physical health (somatic, psychosomatic symptoms, and physical strain) but no association with certain aspects of psychological health, including depression, tension/anger, and suicide. A more recent overview based on 19 studies (Bannai & Tamakoshi, 2014) shows that long work hours (40+ weekly or 8+ per day) have a negative association with sleep conditions and also diabetes mellitus (DM) when the latter is proxied by self-reported hypoglycemic medication use. Long work hours are also associated with a higher risk of depression and anxiety symptoms.
Of particular interest to our study is the research on work hours and health in Japan and South Korea, both of which have long work weeks like China (Mishra & Smyth, 2013) .
For Japan, one examination of how work hours influence the biologic functions of 71 Japanese salesmen aged 22-60 (Iwasaki, Sasaki, Oka, & Hisanaga, 1998) , for instance, finds little evidence of significant differences between short and long work hours in the probability of self-reported fatigue (a feeling of local physical abnormality). However, another study based on a cross-sectional dataset of 377 Japanese workers (Nishikitani, Nakao, Karita, Nomura, & Yano, 2005) suggests that overtime has a significant positive correlation with self-rated mental health -as measured by the Hamilton Depression Scale (HDS) and Profile of Mood State (POMS) anger-hostility scores -among both men and women. Nonetheless, once age is adjusted for, overtime work is not significantly associated with self-rated mental health measures. A survey of 843 Japanese male day workers under 60 years, in contrast, indicates that working more than 260 hours per month does have a detrimental effect on subjective depression status (Nagashima et al., 2007) .
For Korea, based on a field survey of 238 male engineers aged 22-46 in South Korea, identify a significant association between weekly work hours and subjective stress response and fatigue complaints before work. Using the same dataset, The first, based on a survey of 768 workers at 40 export factories in southern China (Verité, 2004) , does associate long work hours with self-reported fatigue, exhaustion, sadness, and depression. Urban Migrant Survey covering 3,143 urban migrant workers, shows that working over 60 hours per week has an adverse effect on self-reported mental health (Frijters, Johnston, & Meng, 2009 ). A third study by Zhao (2008 ) using 2000 however, assesses all the effects of work hours on self-rated health as insignificant.
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Long work hours and objective health
As regards objectively measured health, the review by Sparks, Cooper, Fried, and Shirom (1997) finds that long work hours have detrimental effects on coronary heart disease (CHD), cardiovascular problems, and stress levels. However, van der Hulst (2003) documents mixed results: long work hours seemingly have positive effects on cardiovascular disease, diabetes, disability retirement, and fasting blood sugar but negative effects on hypertension, sickness absence, immunity, and noradrenaline (p. 179). Bannai and Tamakoshi's (2014) overview, on the other hand, identifies no association between long work hours and blood pressure or type 2 DM.
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In a study on the relation between overtime and psychological well-being among 130 full-time office workers aged 23-44 in a branch of a Chinese information and communication technology company, Houdmont, Zhou, and Hassard (2011) find that high-level overtime (≥15 hours/week) has lower levels of psychological well-being than low-level overtime (14 hours/week).
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The 40 factories selected are mainly in the garment, shoe, and knitting industries located in Guangdong, Fujian, Jiangsu, and Zhejiang provinces. The results also indicate, however, that no association exists between long work hours and the risk of occupational accidents (Verité, 2004) . 4 The dependent variables are a binary variable for whether or not the individual works at least 60 hours per week and a continuous variable for actual weekly work hours. 5 Zhao (2008) focuses on the determinants of self-reported health status in China, identifying education, region, gender, marital status, and individual body weight as important health factors in China. He also identifies a nonlinear relation between age and health. It should be noted, however, that he provides no clear explanation of how "long work hours" is defined in his study.
In Japan of the late 1970s, when Uehata (1978) started to investigate 17 Karoshi cases (i.e., death or permanent disability resulting from cardiac and cerebral infarction caused by overwork), the danger of death due to overwork was brought to light and gained expanding attention as the number of employees faced with long work hours increased substantially during the following decades. Karoshi not only became a serious social problem, but was recognized as an official cause of occupational death for which surviving workers and the families of the victims can claim government compensation (see Iwasaki, Takahashi, & Nakata, 2006) . In another case study, Uehata (1991) reviewed 203 middle-aged Karoshi victims who had been affected by cardiovascular attacks and for whom such compensation was claimed. Two thirds of these victims under study -mostly male workers -had been exposed to excessive workload including extremely long working hours of more than 60 hours per week, an accumulation of more than 50 hours of overtime in a month, and holiday work previous to the heart attack. The relationship between excessively long work hours and an increased risk of myocardial infarction is confirmed in a case-control study by Liu and Tanaka (2002) .
In this study, 260 Japanese men aged between 40 and 79 admitted to hospitals due to acute myocardial infarction are matched with respect to age and residence with a control group of 445 men exempt from acute myocardial infarction. The authors show that working excessive overtime, i.e. working more than 60 hours per week doubles the risk of acute myocardiac infarction compared to 40 and less weekly work hours. Moreover, insufficient sleep (less than 5 hours per day or 2 or more days per week with less than 5 hours of sleep) is also associated with a two-to threefold risk of cardiac infarction.
Likewise, Iwasaki, Sasaki, Oka, and Hisanaga (1998) find a significant association between long work hours among salesmen aged 50-60 and a higher risk of systolic blood pressure (SBP), while Hayashi, Kobayashi, Yamaoka, and Yano (1996) show that 24-hour average blood pressure is higher among male white-collar employees who work overtime. Similarly, Nakanishi et al. (2001) conclude that long work hours has a negative impact on the risk of hypertension in male white-collar workers aged 35-54. Wada et al. (2006) also confirm that workers with average monthly overtime above 50 hours have lower risks of developing hypertension. For male engineers in South Korea, report that long work hours increase urinary adrenaline levels and decrease low frequency heart rate variability. A recent study of 322 male patients aged 6 Hypertension is defined as SBP≥140 mm Hg or DBP≥90 mm Hg (Wada et al., 2006) . 23-60 in Taiwan (Cheng et al., 2014) , however, shows that working 60+ hours per week (versus 40-48 hours), significantly increases the risk for CHD. Van der Hulst (2003) summarizes the influence of long work hours on health-related behaviors as follows: in general, they have a weak but positive effect on smoking and unhealthy eating habits, no effect on psychotropic drug use and physical exercise, but a negative effect on sleep hours. The effects of long work hours on obesity measures, however, are mixed, showing a positive association with body mass index (BMI) but no association with skinfold thickness. Bannai and Tamakoshi (2014) also find no association between long work hours and such health-related behaviors as alcohol consumption, smoking, weight gain, and physical activity. Nevertheless, a study of 3870 division/section heads and 2666 foremen in Japan (Maruyama & Morimoto, 1996) shows that working over 10 hours per day significantly influences the managers' lifestyle, including sleep patterns and diets. There is also a higher prevalence of smokers and frequent drinkers among the foremen who work long hours.
Long work hours and individual lifestyles
In terms of health behaviors, a study of male Americans aged 25-55 suggests that longer work hours are negatively correlated with participation in physical activity (Xu, 2013), 8 while a quasi-experiment that exploits the effect of work hours on health and health behaviors in France finds that a decline in work hours is correlated with a decrease in the probability of smoking, alcohol consumption, and also physical inactivity (Berniell, 2012) . This latter study solves the work hours endogeneity problem by using a differences-in-differences strategy (DID) and an instrumental variables approach (IV) and thus captures the short-term rather than the long-term effects of work hours. 9 Overall, a number of aspects of past research are worth emphasizing: First, the empirical results suggest that long work hours negatively affect health measured by 7 Based on an sample of 3830 adults age 25-54 from the data of the National Population Health Survey in Canada, Shields (1999) provides interesting evidence that long work hours (41-59 hours per week) have no significant association with physical activity in comparison to standard working hours (35-40 hours per week).
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Measured with a binary variable equal to 1 if the respondent reported any physical activity or exercises in the previous 30 days (Xu, 2013). 9 For smoking and BMI, outcome data are available for both the pre-and post-treatment periods, so for these variables, the authors apply a DID approach; for alcohol consumption and physical activity, however, information is only accessible for the post-treatment period, so they adopt an IV method. This study also suggests that there is no association between a reduction in work hours and health status as represented by self-reported health and an index of vital risk (Berniell, 2012) . some indicators like depressive state, anxiety, coronary heart disease, self-reported physical health and fatigue (see Bannai & Tamakoshi, 2014; van der Hulst, 2003) .
Second, the association of long work hours with lifestyle is ambiguous except for sleep, for which the findings are quite robust, with an increase in the length of the work week being clearly associated with less sleep time (van der Hulst, 2003) . In addition, information on the paths through which long work hours affect health is scant, except for the general causal pathway described by Bannai and Tamakoshi (2014) , who outline why long work hours result in health problems. Furthermore, a major drawback in most studies, as van der Hulst (2003) emphasizes, is their cross-sectional design. Studies on associations between long work hours and subjective health are the most common, and only a limited number of studies use both subjective and objective measures of health.
Such weakness especially holds for the three studies for China (Frijters, Johnston, & Meng, 2009; Verité, 2004; Zhao, 2008) . In these studies, various subjective health outcomes (self-reported fatigue, exhaustions, sadness, depression, general mental problem and self-reported health) are used and positive associations with work time can be observed -especially with regards to self-reported fatigue, exhaustion, sadness and depression (Verité, 2004) and mental health problems (Frijters, Johnston, & Meng, 2009 ). However, no association is found between work time and the increased risk of accidents (Verité, 2004) or self-reported health status (Zhao, 2008) . Finally, existing literature on long work hours and health is strongly dominated by research in Western countries and Japan, thereby making generalizations for countries such as China difficult.
To remedy some of these shortcomings, we perform a longitudinal analysis of CHNS data to identify the effects of long work hours on both subjective and objective measures of health among Chinese workers. The CHNS also allows us to investigate possible pathways through which long work hours may influence health.
Data and Methodology
Survey and sample
The China Health and Nutrition Survey (CHNS) currently encompasses 9 waves collected in 1989, 1991, 1993, 1997, 2000, 2004, 2006, 2009, and 2011. 10 The survey is administered to 5884 households, containing 27447 individuals, in 9 Chinese provinces (Liaoning, Heilongjiang, 
Work hours
Weekly work hours (WH) are measured by the question "how many hours did you work during the past week?" As in Frijters, Johnston, and Meng (2009), we integrate WH into the model in two ways: First, we include WH dummy variables by recoding work 10 For further information on the CHNS, see Zhang, Zhai, Du, and Popkin (2014) .
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Heilongjiang province was introduced as the ninth province in 1997.
hours into four categories: 11≤WH≤30, 31≤WH≤40, 41≤WH≤50 and WH≥51. Because 40 hours per week (8 hours per day) is the standard work period dictated by China's Labor Law (Casale & Zhu, 2013) , we define long work hours as more than 40 hours per week, a definition also used in several studies cited in the meta-analyses discussed above (see for instance Bannai & Tamakoshi, 2014; van der Hulst, 2003) . Furthermore, we select 31-40 work hours per week as our reference category. It is also worth noting that using dummy variables for weekly work hours allow us to capture possible nonlinearities in the long work hours-health relation. Second, we integrate a continuous variable into our models that captures actual hours worked each week.
Subjective health
We use self-reported health (SRH) as the main measure of subjective health. It includes not only mental and physical health but also subjective experience of acute and chronic diseases and overall feelings of well-being (Xie & Mo, 2014) . In the CHNS, SRH is measured on a 4-point scale based on the following question: 
Objective health
As in several past studies, we use obesity and hypertension measures to capture objective measures of health. In the CHNS, blood pressure measurements are taken three times by a health professional using a mercury sphygmomanometer, with a time interval between successive pairs of measures of at least 1 minute (Lei, Yin, & Zhao, 2012) . We calculate the mean values of systolic blood pressure (SBP) and diastolic blood pressure (DBP) based on the second and third measurements to avoid potential measurement biases. We assess obesity using both body mass index (BMI) and waist circumference (WC).
First, general obesity using BMI is assessed on a scale ranging from 0 to 3, which is 12 We do not employ other measures of self-rated chronic diseases available in CHNS (i.e., diabetes, myocardial infarction, apoplexy, or asthma) because their prevalence in our sample is very small: 1.27% for diabetes, 0.22% for myocardial infarction, 0.16% for apoplexy, and 0.66% for asthma.
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A detailed description of blood pressure measurement is available in Lei, Yin, and Zhao (2012 and time spent on food preparation and cooking), and physical activity (sports and sedentary activities). Individual sleep time per day is measured by the following question: "How many hours each day do you usually sleep, including daytime and nighttime?" Calorie intake is defined as the 3-day average intake in kilocalories, while fat intake is a 3-day mean value in grams. In the CHNS, all respondents are asked directly about all food consumed inside and outside the home, and food items, types of meals, and places of food consumption on the preceding day are recoded (Batis et al., 2014) . The time (in hours) spent on food preparation and cooking in the household is assessed as follows: "How much time did you spend per day, on average, cooking and preparing meals?" For physical activities, we create a dichotomous variable having a value of 1 if the respondent participates in sports, including martial arts, gymnastics, track and field/swimming, ball sports (e.g., soccer, basketball, or tennis), other sports (e.g., ping pong or tai chi), and 0 otherwise. We define sedentary activity as the number of hours per week spent watching TV, reading (e.g., books, newspapers, or magazines), writing, or drawing. Lastly, we categorize the independent variables in our analysis into three subgroups: individual, family, and community characteristics.
Individual characteristics
Individual controls include gender, marital status, education levels, activity levels, health insurance, risky behaviors (smoking, heavy drinking, and obesity), residency 14 Excessive fat intake and insufficient physical activity can result in higher risks for some chronic diseases, area, and work conditions. The gender dummy equals 1 if the respondent is male, 0 otherwise. Marital status is a binary variable equal to 1 for the married, 0 otherwise. Education is measured on a 6-point scale: 0=illiterate, 1=primary school, 2=middle school, 3=high school, 4=technical school, and 5=university or higher. We recode it as dummies with illiterate as the reference group. Activity levels are grouped into five categories: 0=very light, 1=light, 2=moderate, 3=heavy, and 4=very heavy. Individual medical insurance is a dichotomous variable equal to 1 if medical insurance is available for the respondent, 0 otherwise. Residency area is a dummy variable equal to 1 if the respondent lives in an urban area, 0 otherwise.
Working conditions include translog average monthly wage (including subsidies) in the past year and dummy variables for formal employment and types of work unit.
Specifically, formal employment is a dummy variable equal to 1 if the respondent works for another person or enterprise as a permanent employee and to 0 if the respondent is self-employed, a temporary worker, or a paid family worker (Chen & Hamori, 2013) . Work units are grouped into 8 classes: 0=three-capital enterprise (ownership shared by foreigners, overseas Chinese, and joint venture), 1=government, 2=state service or institute, 3=state-owned enterprise, 4=small collective enterprise, 5=large collective enterprise, 6=family contract farming, and 7=private or individual enterprise.
Smoking is classified according to the number of cigarettes smoked per day (NCS): 0=nonsmoker, 1=1≤NCS≤10, 2=11≤NCS≤20, and 3=NCS>20. Heavy drinking is defined by a binary variable equal to 1 if alcohol is consumed three or more times per week, 0 otherwise. Obesity is defined as explained above.
Family characteristics
Family controls include translog household income and household size. We also introduce the availability of safe drinking water, sanitation, and electricity in the household, because they might also affect individual health status. The safe drinking water variable equals 1 if the household's drinking water source is a water plant or ground water more than 5 meters deep, 0 otherwise. The sanitation variable equals 1 if the household can access in-house or outside flushing toilet facilities, 0 otherwise. The electricity variable equals 1 if electric facilities are available for the household, 0 otherwise.
Community characteristics
The presence of health facilities in the community is captured by a dummy variable that equals 1 if a health facility is located in the village/neighborhood and 0 if in another village/town/city or in the respondent's city but in a different neighborhood. The distance to the health facility is a continuous variable measured in kilometers.
Estimation approaches
To examine the cross-sectional association between long work hours and high blood pressure, we use a probit regression model of the following form: To analyze the impact of long work hours on obesity using waist circumference (measured as a binary variable), we use the same specification as in equation (1).
Likewise, because SRH and BMI-based obesity are both measured on a 4-point scale,
we estimate the impact of long work hours on these variables using an ordered probit model, whose specification is also similar to equation (1).
Because of potential biases from individual time-invariant unobservables, we investigate the association between long work hours and high blood pressure by estimating the following fixed-effects logit model: For these calculations, we employ a consistent estimator of the fixed-effects ordered logit model, proposed by Baetschmann, Staub, and Winkelmann (2011) .
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In principle, existing estimators (e.g. Chamberlain, 1980; Das & van Soest, 1999; Ferrer-i-Carbonell & Frijters, 2004) Yit denotes a set of time-variant controls including age, translog wage, translog 15 Stata codes for implementing the BUC estimator are available in Baetschmann, Staub, and Winkelmann (2011) . This estimator, discussed in detail in Baetschmann, Staub, and Winkelmann (2011) , is also used in Bell, Otterbach, and Sousa-Poza (2012) in their analysis of working hours constraints and health. 
Results
Descriptive statistics
Descriptive statistics are presented in Appendix Table A1 , which shows that the average age of the workers in our sample is nearly 39, with males accounting for slightly more than half the sample. The average work week is about 47 hours, with around 62% of respondents working more than the national standard of 40 hours per week. Fifteen percent of our sample has high blood pressure, and based on the WGOC criteria, approximately 26.5% are overweight, 6.4% are obese when BMI proxies for general obesity are used, and around 24.3% are obese when WC is used (see Table A2 of the Appendix). Additionally, the distribution as well as the trend of weekly work hours from 1991 to 2009 are illustrated in Fig. A1 in the Appendix. Two points are worth noting: First, the peak of weekly work hours has shifted significantly to the left, with the modus declining from 48 to 40 hours per week. This is especially the case after 1993, which might be a result of the impact of 1995 Labor Regulations (which reduced weekly work hours from 44 to 40; see Casale & Zhu, 2013) . Second, the distribution of weekly work hours has become flatter and dispersion is larger, indicating that the trend observed in Western countries of more heterogeneous work-time arrangements appears to be setting in. We also show the changes of various measures of health from 1991 to 2009 in Table A2 of the Appendix.
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Overall, we observe an increasing trend in the prevalence of high blood pressure and obesity. The average daily sleep time is around 7.89 hours, and the 3-day average calorie and fat intakes are approximately 2393 kcal and 81 grams, respectively.
WH and SRH
As regards the association between long work hours and SRH (see Table 1 ), once confounders are controlled for, relative to a 31-40 hour work week, only working 41-50 hours a week is significantly and negatively associated with SRH (columns 2-4). According to the panel analysis results in Table 2 , relative to working 31-40 hours weekly, working 41-50 hours has a significant but negative impact on SRH irrespective of whether a fixed-effects or fixed-effects ordered logit model is used (see columns 1
and 2). However, when employing the continuous variable, we find no significant association between actual work hours and SRH. Although the results in Table 2 indicate that long work hours do indeed have a negative effect on SRH, as perhaps best shown in column (1), the effect is relatively small (-0.12 on a 4-point scale).
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Regarding Table A2 in the Appendix, although the results are based on WGOC criteria, the prevalence of overweight, general obesity and abdominal obesity are comparable to the results from Xi et al. (2012) based on the criteria from the World Health Organization.
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We also note that males have better health than females, which echoes the results observed in Zhao (2008) . In addition, household income is an important predictor of good health. The dependent variable is self-reported health measured on a 4-point scale (0=poor, 1=fair, 2=good, 3=excellent); WH = weekly work hours. Specifications (1)- (4) include work hour dummies (with 31≤WH≤40 as the reference); (2)-(4) also include individual characteristics, family characteristics, provincial dummies (with Liaoning as the reference), and year dummies (with 1997 as the reference); (3) further adds in the characteristics of health facilities in the community and (4) adds in risk behaviors (obesity, smoking, and heavy drinking); (5)- (9) include actual weekly work hours, with (9) only including employees who work 41 hours per week or more. Specification (6) includes the same controls as (2), (7) includes the same controls as (3), and (8) and (9) The dependent variable is self-reported health measured on a 4-point scale (1=poor, 2=fair, 3=good, 4=excellent); WH =weekly work hours. Specifications (1) and (2) include work hours dummies (with 31≤WH≤40 as the reference); (3)-(5) include weekly work hours, with (5) only including employees who work 41 hours per week or more. In (1)-(5), the controls are translog wage, age, translog household income, and household size. For (1) and (3), communitylevel clustered standard errors are in parentheses; *p< 0.1, **p< 0.05, ***p< 0.01. Table 3 shows the probit estimates of the impact of long work hours on high blood pressure. Taking weekly work hours between 31 and 40 as the reference category, we find that working more than 50 hours per week significantly increase the probability of high blood pressure, although the magnitudes are relatively small.
WH and high blood pressure
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This finding is consistent with those of Yang et al. (2006) for a sample of Californian workers. We also calculate the average marginal effects of weekly work hours (from 11 to 70) on high blood pressure, showing that the probability of high blood pressure increases as the weekly work hours increase, with marginal effects ranging from 0.134 to 0.162 (see Fig. A2 in the Appendix). It is important, however, to highlight that the confidence intervals are relatively wide, suggesting that the uncertainty might be greater. For actual weekly work hours, however (as captured by our continuous variable), we observe no signification association between long work hours and the probability of high blood pressure (see column 9). The dependent variable is a binary dummy for high blood pressure; WH =weekly work hours. Specifications (1)- (4) include the work hour dummies (with 31≤WH≤40 as the reference); (2)-(4) also include individual characteristics, family characteristics, provincial dummies (with Liaoning as the reference), and year dummies (with 1991 as the reference); (3) further includes the characteristics of health facilities in the community, and (4) adds in risk behaviors (obesity, smoking, and heavy drinking). Specifications (5)-(9) include actual weekly work hours, with (9) only including employees who work 41 hours per week or more.; (6) includes the same controls as (2), (7) includes the same controls as (3), and (8) and (9) include the same controls as (4). Robust standard errors are in parentheses; * p< 0.1, ** p< 0.05, *** p< 0.01.
Results for other covariates included in the regressions but not reported here show that respondent age is uniformly and significantly positively correlated with the probability of high blood pressure. Moreover, obesity and overweight are major contributing factors to an increase in this probability.
In all the specifications for the fixed-effects logit estimates (which rely on a much smaller sample size), the odds ratios indicate no significant association between long work hours and high blood pressure (see Table 4 ). Individual heterogeneity could thus be driving the significant results in Table 3 , although the small (and different) samples make drawing such a conclusion difficult. The dependent variable is a high blood pressure dummy; WH = weekly work hours. Specification (1) includes work hour dummies (with 31≤WH≤40 as the reference); (2) and (3) As a robustness check, we also separately explore the influence of long work hours on systolic blood pressure (SBP) and diastolic blood pressure (DBP). As Table A3 in the Appendix shows, relative to the reference category of 31-40 hours, working over 50
hours per week has a significant and positive impact on both SBP and DBP (see columns 1 and 4). These results not only conform to those in Table 3 but are in line with Iwasaki, Sasaki, Oka, and Hisanaga (1998, p. 364) finding that the SBP of 50-to 60-year-old Japanese salesmen working long hours is significantly higher than that of colleagues working shorter hours. To shed light on the association between long work hours and cardiometabolic risks in general (diabetes, dyslipidaemia, hypertension, and inflammation), we analyze biomarker data from the CHNS, which, however, are only available for 2009 and for quite a small sample. Specifically, we create binary variables for prediabetes, diabetes, dyslipidaemia, and inflammation, and then, following Yan et al. (2012) and Ning and Bloomgarden (2013) , define the prediabetes dummy as a dichotomous variable equal to 1 if total glucose is ≥100 mg/dL and <126 mg/dL, and 0 otherwise. Likewise, the diabetes dummy equals 1 if total glucose is ≥126 mg/dL, dyslipidaemia equals 1 if total cholesterol is ≥200 mg/dL, and the inflammation dummy equals 1 if the high sensitivity C-reactive protein exceeds 2 mg/dL. The results from the probit estimates indicate that long work hours are not associated with prediabetes, dyslipidaemia, or inflammation. However, relative to working 31-40
WH and obesity
The association between long work hours and general (BMI-based) or central (WCbased) obesity is depicted in Tables 5 and 6 , respectively.
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In Table 5 , which reports ordered probit estimates for BMI-based obesity, although long work hours are significantly and negatively correlated with obesity when no controls are included, significance vanishes once other covariates are introduced (see columns 1 and 2).
Likewise, the results for actual weekly work hours (columns 3 and 4) provide no evidence that work hours are associated with obesity. Even when the sample is restricted to individuals working more than 40 hours (column 5), we observe no significant relation. Table 5 Ordered probit estimates for long work hours on BMI-based obesity: 1991-2009. 1991, 1993, 1997, 2000, 2004, 2006, and 2009 . The dependent variable is a BMI-based variable (measured on a 4-point scale ranging from 0 to 3); WH =weekly working hours. Specifications (1) and (2) include dummies for working hours (with 31≤WH≤40 as the reference); (2) also includes individual characteristics, family characteristics, provincial dummies (with Liaoning as the reference), and year dummies (with 1991 as the reference); (3)- (5) include actual weekly working hours, with (5) only including employees who work 41 hours per week or more. Specifications (4) and (5) include the same controls as (2). Robust standard errors are in parentheses; *p< 0.1, **p< 0.05, ***p< 0.01.
Source: China Health and Nutrition Survey
To control for individual time-invariant or omitted factors, we also estimate fixedeffects and fixed-effect ordered logit models. As Table 6 shows, obesity is significantly and negatively affected by working either 41-50 hours per week, according to the fixedeffects estimation (column 1), or over 50 hours per week, according to the fixed-effects hours per week, working 41-50 hours weekly has a significant negative impact on the probability of diabetes. These results are available from the authors upon request.
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In most models we note that obesity tends to increase with household income. This is particularly pronounced when using WC. Furthermore, those individuals who have a higher education level are less likely to have a higher BMI level.
ordered logit estimation (column 2). When we use our continuous variable for actual work hours, however, the coefficients are negative (see columns 4 and 5). Table 6 Fixed effects estimates for long work hours on BMI-based obesity: 1991-2009.
Source: China Health and Nutrition Survey 1991 Survey , 1993 Survey , 1997 Survey , 2000 Survey , 2004 Survey , 2006 Survey , and 2009 The dependent variable is a BMI-based variable (measured on a 4-point scale ranging from 0 to 3); WH = weekly work hours. Specifications (1) and (2) include work hour dummies (with 31≤WH≤40 as the reference); (3)- (5) include weekly work hours, with (5) only including employees who work 41 hours per week or more. In (1)- (5), the controls are translog wage, age, translog household income, and household size. For (1) and (3), community-level clustered standard errors are in parentheses; *p< 0.1, **p< 0.05, ***p< 0.01. Table 7 reports the probit estimates for the link between long work hours and obesity as measured by WC. Although the results in columns 1 and 2 are similar to those for the BMI measure (Table 5) , there is no association between long work hours and central obesity once other factors are controlled for. With regard to actual work hours, the impacts on central obesity are consistently negative, albeit with different significance levels, and no correlation emerges with working over 40 hours per week (see column 5). These findings are consistent with those of Burkhauser and Cawley (2008) , who
show that different measures of obesity correlate differently with certain outcomes.
However, our results do not support a positive association between work time and obesity. The dependent variable is a binary WC-based obesity variable; WH = weekly working hours. Specifications (1) and (2) include work hour dummies (with 31≤WH≤40 as the reference); (2) also includes individual characteristics, family characteristics, provincial dummies (with Liaoning as the reference), and year dummies (with 1993 as the reference); (3)- (5) include actual weekly work hours, with (5) only including employees who work 41 hours per week or more. Specifications (4) and (5) include the same controls as (2). Robust standard errors are in parentheses; *p< 0.1, **p< 0.05, ***p< 0.01.
Corresponding results for the fixed effects logit model are presented in Table 8 . The odds ratios indicate no significant association between long work hours and central obesity when using dummies for weekly work hours (see column 1 of Table 8 ).
Nevertheless, as for actual work hours, we find that working longer hours per week might decrease the odds of central obesity, although the magnitudes are relatively small (see column 3). 1993, 1997, 2000, 2004, 2006, and 2009 . The dependent variable is a binary WC-based obesity dummy; WH = weekly work hours. Specification (1) includes work hour dummies (with 31≤WH≤40 as the reference); (2) and (3) include actual weekly work hours, with (3) only including employees who work 41 hours per week or more. Controls include translog wage, age, translog household income, and household size. Standard errors are in parentheses; *p< 0.1, **p< 0.05, ***p< 0.01.
Overall, our results provide no strong evidence that long work hours have a major impact on either subjective or objective measures of health. Even when a significant association exists, the size of the effect is small, and in the case of obesity, long work hours actually have a negative effect.
WH and sleep
According to van der Hulst (2003) , long work hours may decrease sleep time, which could in turn have negative health consequences. In fact, as Table 9 shows, relative to the 31-40 hour work week, working 41-50 and over 50 hours per week is likely to decrease daily sleep time (column 2).
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This observation is supported by the results for actual weekly work hours, which also indicate a significant negative association between work week length and daily sleep time (columns 3-5). Nonetheless, the magnitudes are small: working over 50 hours reduces sleep time by about 10 more minutes than working 31 to 40 hours per week. These results are in line with those of Park, Kim, Chung, and Hisanaga (2001) for South Korea and Maruyama and Morimoto (1996) for Japan.
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WH and diet
Because long work hours might increase unhealthy dietary patterns, we also examine their possible impact on calorie and fat intake. As Table 10 shows, however, little evidence emerges for any such association: only in our subsample of those working over 40 hours per week is there a small negative correlation between work time and fat intake (see column 6).
Results also indicate that age is consistently and negatively related to daily sleep time. Furthermore, urban respondents are more likely to sleep less in comparison to rural ones.
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In order to keep the presentation tractable, we only report results of the pooled cross-sectional regressions when analyzing the lifestyle variables. We however also conducted fixed-effects analyses for all the lifestyle variables and these results are available from the authors upon request. The general conclusions of this paper are not affected by the use of panel techniques, because all the estimated coefficients are either insignificant or correspond to the cross-sectional estimates.
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Results also show that males tend to exhibit higher levels of calorie and fat intakes. Moreover, those with a higher household income level or living in an urban area are more likely to have a higher level of fat intake. A larger household size is related to a decline in individual calorie and fat intake. (1) and (2) include work hour dummies (with 31≤WH≤40 as the reference); (2) also includes individual characteristics, family characteristics, provincial dummies (with Liaoning as the reference), and year dummies (with 2004 as the reference); (3)- (5) include actual weekly work hours, with (5) only including employees who work 41 hours per week or more. Specifications (4) and (5) include the same controls as (2). Robust standard errors are in parentheses; *p< 0.1, **p< 0.05, ***p< 0.01.
Table 10
OLS estimates for long work hours on calorie/fat intake (log-log model): 1991-2009. Source: China Health and Nutrition Survey 1991 Survey , 1993 Survey , 1997 Survey , 2000 Survey , 2004 Survey , 2006 Survey , and 2009 The dependent variable is translog individual 3-day averaged calorie intake (in kcal) or fat intake (in grams); WH = weekly work hours. Specifications (1) and (4) include work hour dummies (with 31≤WH≤40 as the reference), as well as individual characteristics, family characteristics, provincial dummies (with Liaoning as the reference), and year dummies (with 1991 as the reference); (2), (3), (5) and (6) include weekly work hours, with (3) and (6) only including employees who work 41 hours per week or more. Specifications (2), (3), (5) and (6) include the same controls as (1). Robust standard errors are in parentheses; *p < 0.1, **p < 0.05, ***p < 0.01.
Likewise, once other covariates are controlled for, no significant association emerges between long work hours and time spent on food preparation and cooking (see Table 11 ).
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Moreover, the results for actual work hours (even those restricted to ≥41 hours) are similar to those using dummy variables. Table 11 OLS estimates for long work hours on food preparation and cooking time : 1991 . Source: China Health and Nutrition Survey 1991 , 1993 , 1997 , 2000 , 2004 , 2006 The dependent variable is time (hours/day) spent on preparing and cooking for the family; WH = weekly work hours.
Specifications (1) and (2) 
WH and physical activity
As emphasized by Berniell (2012) , the influence of work hours on the probability of physical activity could affect health, and we do in fact observe a significant negative effect of long work hours on the likelihood of sports participation (see Table 12 ).
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This result echoes Xu's (2013) findings for the U.S. 24 We also show that females spend more time on food preparation and cooking, which is the case in most Chinese families.
Males are more likely to perform sports activities than females. In addition, a higher household income level is associated with an increased probability of physical activity. The dependent variable is a dummy for sports participation; WH =weekly work hours. Specifications (1) and (2) include work hour dummies (with 31≤WH≤40 as the reference), but (2) also includes individual characteristics, family characteristics, provincial dummies (with Liaoning as the reference), and year dummies (with 1997 as the reference); (3)- (5) include actual weekly work hours, with (5) only including employees who work 41 hours per week or more. Specifications (4) and (5) include the same controls as (2). Robust standard errors are in parentheses; *p < 0.1, **p < 0.05, ***p < 0.01.
The results related to sedentary activities (e.g., watching TV, reading, writing, or drawing) show that working longer hours (41-50 and over 50 hours per week) significantly reduces the time spent watching TV (see Table 13 ). When regressed only on individuals working over 40 hours per week, however, this significance diminishes although it still remains negative (column 3). In contrast, we find no association between long work hours and time spent reading, writing, or drawing (columns 4-6).
In sum, the results for the impact of long work hours on lifestyles suggest that a long work week negatively affects sleep time, fat intake, the probability of sports participation, and watching TV, although the magnitudes are small. We find no evidence that work hours are associated with calorie intake or with time spent preparing food, cooking, reading, writing, or drawing.
We conducted a number of robustness tests, including partitioning the sample into different employment sectors (state-owned, collective, and private enterprises), different firm sizes, and rural versus urban individuals. Additionally, as in Frijters, Johnston, and Meng (2009) , we looked specifically at extremely long work hours (60 hours and more per week). The results were qualitatively similar although some are worth reporting: (i) employees working longer hours in private (rather than state-owned or collective) enterprises are more likely to report ill health; (ii) long work hours also appear to have a stronger association with SRH in urban than in rural areas; and (iii) we find no significant results for extremely long work hours and health. These results are available from the authors upon request. (2), (3), (5) and (6) include weekly work hours, with (3) and (6) only including employees who work 41 hours per week or more. Specifications (2), (3), (5) and (6) include the same controls as (1). Robust standard errors are in parentheses; *p < 0.1, **p < 0.05, ***p < 0.01.
Conclusions
This analysis of data from the China Health and Nutrition Survey (CHNS) assesses whether any association exists between long work hours and health among 18-to 65-year-old Chinese working more than 11 hours per week. Our study extends the existing literature by using a rich set of health measures, including objective and subjective measures of health, plus a wealth of multilevel confounding factors. We also overcome the potential biases associated with individual time-invariant unobservables by adopting both fixed-effects and fixed-effects ordered logit approaches. Finally, we identify certain pathways through which long work hours might affect individual lifestyles.
The study yields the following main findings. First, working more than 50 hours per week (as opposed to 31-40 hours per week) increases the probability of high blood pressure, although the effect is not very strong: systolic blood pressure about 1 mm Hg higher and diastolic blood pressure around 0.5 mm Hg higher. Second, long work hours do not seem to lead to either general or central obesity. Third, self-reported health is indeed poorer for individuals working long hours than for those working 31-40 hours per week, although here again, the effect is not strong: an approximately -0.12 effect on a 4-scale measure of self-reported health. Finally, long work hours have diverse impacts on different aspects of individual lifestyles. Specifically, they slightly decrease daily sleep time and the probability of sports participation or watching TV. Nonetheless, they do not seem to be associated with diet -not even calorie intake or time spent on food preparation and cooking -or with the sedentary activities of reading, writing, or drawing.
Our analysis is, of course, subject to certain limitations: first, we are unable to take shift work into consideration, which, as Bannai and Tamakoshi (2014) point out, may eliminate the significant negative effects of long work hours noted in other studies.
Second, although we restrict our analysis to those working more than 11 hours per week, we cannot completely rule out the endogeneity of long work hours. Third, the potential impact of consistently working long hours on health is still unclear. Further studies thus are needed to clarify this aspect.
Despite these methodological shortcomings, our results do enable tentative conclusions on how long work hours might influence health by affecting individual lifestyles. For example, our findings indicate that long work weeks, especially those over 50 hours long, may shorten the time available for recovery and reduce daily sleep time, leading to insufficient rest that could increase the odds of high blood pressure (Cappuccio et al., 2007; Gangwisch et al., 2006) . Likewise, irregular lifestyles associated with long work hours may reduce the probability of physical activity, which can lead to physiological changes (van der Hulst, 2003) like hypertension (high blood pressure in our analysis). Contrary to findings in other studies, however, we find no positive association between long work hours and obesity. On the one hand, there is a slight indication that long work hours could be associated with a lower fat intake and less time spent on sedentary activity like watching TV. On the other hand, long work hours appear to decrease the probability of sports participation. These effects could thus counterbalance each other, resulting in no pronounced association between long work hours and obesity -or perhaps even a negative impact of the former on the latter.
Overall, however, our results provide limited evidence that long work hours in China are seriously affecting health or lifestyles, at least in terms of the health measures used in this study. Three possible explanations for this observation come to mind: First, there is a deeply rooted long work hours culture in China (Sartor, 2011) , thereby making
Chinese workers perhaps more resilient to the adverse effects of long work hours -at least in comparison to Western workers. Second, and related to this long work hours culture, is the fact that, contrary to Western settings, a Chinese worker's job is not the primary source of stress. As pointed out by Xie (2006) , the dramatic and rapid change in the social environment has overshadowed the workplace as a major source of stress.
A further source of stress in many Western countries is the difficulty to balance work and family life (Spector et al., 2004) . Due to the active involvement of the extended family in caring for children, as well as the small family sizes, balancing work and family may be less of a source of stress in China than in Western countries. Third, there is growing evidence that the detrimental effects of working hours are not primarily associated with the length of the work week per se, but, instead, with the extent to which actual work hours deviate from desired work hours (Bassanini & Caroli, 2014; Bell, Otterbach, & Sousa-Poza, 2012 (Luk & Wong, 2014; Slaten, 2014) .
However, further research is needed to assess whether the long work weeks in China are influencing other health and lifestyle measures, or whether -as our study appears to indicate -the prominent media attention to "Guolaosi" is unfounded.
Appendix: Table A1
Descriptive statistics.
Source: China Health and Nutrition Survey 1991 Survey , 1993 Survey , 1997 Survey , 2000 Survey , 2004 Survey , 2006 Survey , and 2009 . The data for self-reported health status are from 1997 to 2006 and for waist circumference are from 1993 to 2009. The dependent variables are high blood pressure (a binary dummy: 1=yes, 0=no), self-reported health status (measured on a 4-point scale: 1=poor, 2=fair, 3=good, 4=excellent), daily sleep time, calorie/fat intake, time spent on food preparation and cooking, physical activity, and sedentary activity (watching TV, reading, writing, or drawing). BMI is measured on a 4-point scale (0=underweight, 1=normal weight, 2=overweight and 3=obese); waist circumference is a dichotomous variable. Smoking behavior is measured on a 4-point scale (based on number of cigarettes smoked, NCS): 0=nonsmoker, 1=1≤NCS≤10, 2=11≤NCS≤20, and 3=NCS>20. The location of health facilities in the community is a dummy variable that equals 1 if a health facility is located in the village/neighborhood and 0 if in another village/town/city or in the respondent's city but in a different neighborhood. a dummy variables.
Source: China Health and Nutrition Survey 1991 Survey , 1993 Survey , 1997 Survey , 2000 Survey , 2004 Survey , 2006 Survey , and 2009 . 1991, 1993, 1997, 2000, 2004, 2006, and 2009 .
Fig. A2
Marginal effects of weekly work hours on probability of high blood pressure.
Table A2
Health measures from 1991 to 2009 (in percentage). Source: China Health and Nutrition Survey 1991 Survey , 1993 Survey , 1997 Survey , 2000 Survey , 2004 Survey , 2006 Survey , and 2009 . 1991, 1993, 1997, 2000, 2004, 2006, and 2009 The dependent variable is continuous blood pressure (systolic blood pressure/diastolic blood pressure); WH = weekly work hours. Specifications (1) and (4) include work hour dummies (with 31≤WH≤40 as the reference); (2), (3), (5), and (6) include actual weekly work hours, with (3) and (6) only including employees who work 41 hours per week or more. All six specifications also include individual characteristics, risk behaviors (BMI, smoking, and heavy drinking), family characteristics, provincial dummies (with Liaoning as the reference), year dummies (with 1991 as the reference), and the characteristics of health facilities in the community. Robust standard errors are in parentheses;*p< 0.1, **p< 0.05, ***p< 0.01.
